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Diabetic macular edema (DME) is the most common cause of reduced visual acuity in type 2 diabetes mellitus. DME can be either ischemic or exudative, based on the dominant underlying disease mechanism. In ischemic DME, the main problem is a reduction in blood flow to the macula which causes reduced central vision and swelling of the retinal tissues in this area.\[[@ref1]\] In exudative DME, excessive leakage of fluid from the blood vessels around the macula results in thickening or swelling of the retina and a resultant reduction in central vision. In a patient with DME, it is usually a combination of both. Vascular endothelial growth factor (VEGF) has been implicated as a potential cause of vascular abnormalities seen in DME.\[[@ref2]\] Corticosteroids have been shown to inhibit the expression of VEGF.\[[@ref3]--[@ref8]\] Additionally, corticosteroids prevent the release of prostaglandins, some of which have been identified as mediators of cystoid macular edema. Intravitreal injections of triamcinolone acetonide have produced benefits in patients with DME\[[@ref9]--[@ref13]\] but several adverse events like high intraocular pressures and cataract have been reported.\[[@ref9]\] Dexamethasone, a potent corticosteroid, has been shown to suppress inflammation by inhibiting release of prostaglandins, preventing fibrin deposition, capillary leakage, and phagocytic migration of the inflammatory response.\[[@ref14]--[@ref16]\] By delivering a drug directly into the vitreous cavity, the blood-eye barriers are circumvented and intraocular therapeutic levels can be achieved with minimal risk of systemic toxicity. This route of administration typically results in a short half-life unless the drug can be delivered using a formulation capable of providing sustained release. Dexamethasone Posterior-Segment Drug Delivery System (DEX implant; OZURDEX^®^, Allergan, Inc., Irvine, CA, USA) is a novel, biodegradable, sustained-release drug delivery system recently approved by the U.S. Food and Drug Administration for treatment of macular edema following retinal vein occlusion and posterior uveitis.\[[@ref17]\] It is composed of biodegradable copolymer containing micronized dexamethasone. The drug-copolymer complex gradually releases the total dose of dexamethasone over a series of several months after insertion into the vitreous. This series evaluates the short-term results of OZURDEX^®^ in patients with recalcitrant diabetic macular edema in terms of visual improvements, improvement in macular edema, and adverse effects.

Materials and Methods {#sec1-2}
=====================

In this retrospective, interventional series, three eyes of two patients with DME for a period ranging from 4-12 months were studied. Prior Institutional Review Board (IRB) approval was not required as this was a retrospective study. Inclusion criteria included patients with recalcitrant diabetic macular edema who met the following criteria: age older than 18 years, best corrected visual acuity of 0.3 logMAR units or worse, persistent clinically significant macular edema involving the center of the fovea 3 or more months after one or more treatments of focal macular laser photocoagulation and/or intravitreal anti-VEGF injections and ability to give informed consent. Exclusion criteria were a history of corticosteroid-responsive intraocular pressure (IOP) rise, cataract extraction, or other intraocular surgery within 3 months and any other laser treatment within 1 month (including YAG laser capsulotomy). After a detailed explanation of the risks and benefits of the injection and obtaining written informed consent, a comprehensive ophthalmic history was elicited from all patients. Clinical examination included best-corrected Snellen visual acuity, IOP measurement, anterior segment examination including evaluation of lens status, dilated fundus examination and optical coherence tomography (OCT) of the central macula showing thickness at baseline. Patients underwent Ozurdex^®^ implant in operating room under topical anesthesia. All patients received topical ciprofloxacin 0.3% eye drops six times/day for 3 days prior to and 5 days post-injection and were examined on day 1 for visual acuity, anterior chamber reaction, IOP and fundus examination. The recommended technique for intraocular injection of the implant is described. The patient is prepared in operating room with the same standards as followed for intraocular procedures. Maintaining aseptic technique, the cap is carefully removed from the applicator. The safety tab is pulled straight off the applicator without twisting or flexing it. The long axis of applicator is held parallel to limbus and sclera is engaged at an oblique angle with bevel of the needle up to create a shelved scleral path, 4 mm away from limbus. The needle-tip is advanced within the sclera for about 1 mm, then redirected towards the center of the eye and advanced until the penetration of sclera is completed and vitreous cavity is entered. The needle should not be advanced past the point where the sleeve touches the conjunctiva. The actuator button is slowly depressed until an audible click is noted. Before withdrawing the applicator from the eye, one makes sure that the actuator button is fully depressed and has locked flush with the applicator surface. The needle is removed in the same direction as while entering the vitreous cavity. Fundus is carefully examined.

All patients were examined on post-operative day 1 for visual acuity, anterior chamber reaction, intraocular pressure (IOP), and fundus evaluation by indirect ophthalmoscopy. Complete ocular examination and optical coherence tomography (OCT; 3D OCT-1000, Topcon Inc., Tokyo, Japan) was performed at periodic intervals, thereafter. The main outcome measure was visual acuity at 1 and 4 months after injection. Secondary outcome measures included change in central macular thickness on OCT, changes in IOP, and development of any side effects resulting from the intravitreal injection of OZURDEX^®^ implant. Out of 18 eyes (17 patients) with recalcitrant diabetic macular edema that underwent OZURDEX^®^ implant, three eyes (two patients) had follow-up of more than 3 months postinjection. The mean age of the patients was 56 years (range 46-61 years).
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The mean duration of diabetes mellitus was 16.6 years. The HbA1c levels are shown in [Table 1](#T1){ref-type="table"}. Out of three eyes, one had received intravitreal injection of triamcinolone acetonide twice in last 6 months, with the last injection given 3 months back. Two eyes had received intravitreal injection bevacizumab (1.25 mcg/0.05 cc) 6 months back with macular grid laser done 3 months back. The mean baseline IOP was 17 mmHg (range 14- -18). One eye was pseudophakic whereas others were phakic with nuclear sclerosis. The last follow-up was up till 4 months following Ozurdex^®^ implant. Preoperative mean central macular thickness was 744.33 μm which improved to 144 μm at month 1 and increased to 570 microns at month 4. Preoperative mean best corrected visual acuity was 0.6 logMAR units which improved to 0.3 logMAR units at month 1 and 0.46 logMAR units at month 4. [Table 1](#T1){ref-type="table"}, Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"} summarize the cases with preinjection and postinjection visual acuities and foveal thickness. No rise of IOP occurred in any of the three eyes. None of eyes showed progression of cataract from the baseline.

###### 

Clinical features and follow-up of patients undergoing treatment

![](OJO-5-79-g001)

![Case 1, baseline. (a) color fundus photo of right eye reveals multiple retinal hemorrhages, hard exudates and increased macular thickness. (b) arteriovenous phase of fluorescein angiography (FA) reveals multiple areas of pinpoint hyperfluorescence corresponding to leaking retinal microaneurysms. (c) OCT scan shows increased macular thickness with multiple intraretinal cystoid spaces (536 μm)](OJO-5-79-g002){#F1}

![Case 1. (a) OCT scan at 1 month follow-up shows near-complete resolution of macular edema and restored foveal contour (228 μm). (b) OCT scan at 3-month follow-up shows rebound macular edema with increased macular thickness, intraretinal cystoid spaces (340 μm)](OJO-5-79-g003){#F2}
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Management of diabetic macular edema that is refractory to laser photocoagulation, anti-VEGF injections or intravitreal triamcinolone acetonide (IVTA) is challenging and the treatment options are limited. The recent randomized, controlled trials have shown that laser photocoagulation,\[[@ref18]\] intravitreal injections of antivascular endothelial growth factor agent ranibizumab\[[@ref19]\] and corticosteroids triamcinolone acetonide\[[@ref9][@ref10]\] have been useful in treatment of diabetic macular edema. These studies also show, however, that repeated treatments are often required to control macula edema, prevent vision loss, and increase the chance of visual improvement. Ozurdex^®^ has been recently approved by Drug Controller General of India (DCGI) for the treatment of macular edema following retinal vein occlusion (RVO). A recent study in eyes with persistent macular edema demonstrated that dexamethasone implant produced improvements in visual acuity, macular thickness, and fluorescein leakage that were sustained for up to 6 months. The study included eyes with macular edema due to a variety of causes, including diabetic retinopathy, retinal vein occlusion, uveitis, or Irvine-Gass syndrome.\[[@ref17]\] A subgroup analysis of the key efficacy findings for eyes with different causes of macular edema found that the results for each group were generally consistent with those for the entire study population.

In our study it was seen that after OZURDEX^®^ implant there was significant reduction in central macular thickness compared to baseline levels at month 1. The maximum reduction in macular thickness was seen at month 1 followed by re-appearance of macular edema clinically significant macular edema at month 4. This showed that the peak effect of the drug was in between 1 and 4 months, which is significantly different compared to eyes with macular edema secondary to CRVO or BRVO where the drug effects lasts for 6 months as reported in the study.\[[@ref17]\] The mean post-injection BCVA at month 1 showed improvement in all eyes but was not as significant as the reduction in central macular thickness at the same timeline. This could be explained by the fact that these eyes had chronic, recalcitrant diabetic macular edema and diabetes mellitus since more than 15 years that could have lead to irreversible changes in the macula.

Rise in intraocular pressure is a known side effect after intraocular corticosteroids injections. In our study, out of three eyes none had a rise of intraocular pressure. Studies have shown that percentage of eyes receiving triamcinolone (4 mg) have higher risks of IOP elevation more than or equal to 10 mm Hg (8.9%) compared to sustained release of dexamethasone (0.9%) in patients with macular edema secondary to RVO over the course of 12 months.\[[@ref20]\] None of the eyes had significant cataract progression which could have caused significant reduction in visual acuity at 4 months compared to baseline level. In patients with macular edema secondary to RVO who received OZURDEX^®^ injection, only 1.3% of phakic eyes underwent cataract surgery over the course of 12 months.\[[@ref21]\]

Finally, any beneficial effect on visual acuity and reduction of DME on OCT seen initially at month 3, tends to wane off by month 4. Since the effect of OZURDEX appears transient, repeated injections may be necessary to maintain visual improvement. Whether repeat injections will result in same amount of visual improvement or reduction in macular edema would be explained by more studies with longer follow-up.

In summary, these short-term results suggest that OZURDEX^®^ may be beneficial in treatment of refractory diabetic macular edema. Furthermore, a 4-month dosing interval could probably be a better option than 6-monthly injections This observation may very well be addressed from the results of a currently ongoing, prospective, randomized clinical trial assessing OZURDEX^®^ for diabetic macular edema.
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